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Table I.1: Luminosity performance goals for Run II, both with and without
the Recycler ring. The leftmost column shows parameters typical of the last
collider run, Run IB. The middle column shows expected performance
following the Main Injector upgrade, in the absence of the antiproton
Recycler. The rightmost column shows expected performance based on
operations of the Main Injector and Recycler. This report uses normalized

emittances containing 95% of the beam. The horizontal and vertical

o
n
/2]
@
=
[¢']
.
)

-2
=
[ ——y

emittances ar

RUN IB (1993-95) n (M o (Ml+
8 Recycler)

Protons/bunch 2.32x101 1 2.70x10%1 2.70x1011
Antiprotons/bunch 5.50x1010 3.00x1010} - 7.00x1010
Total Antiprotons 3.30x1011 1.30x1012 2.5x1012
Pbar Production Rate 6.00x1010 1.70x1011 2.00x101 1{pbar/hour
Proton emittance 23n 20xn 20nimm-mr
Antiproton _emittance i3x i5xn iSximm-mr
B* 0.35 0.35 0.35/m
Energy 900 1000 1000 G
Bunches 6 36 36
Bunch length (rms) 0.60 0.43 0.38/m
Form Factor 0.59 0.70 0.70
Typical Luminosity 1.6x1031 8.1x1031 2.0x1032cm-2sec-1
integrated Luminosit 3.2 16.3 41.0|pb-Y/week
Bunch Spacing ~3500 396 396|nsec
Interactions/crossing 2.7 2.3 5.8

(@ 50 mb)
Pbar tune shift (HO) C.C15 0.020 0.020
Proton tune shift (HO) B -~ 0.006f @ 0.003 0.007 B

*Typical luminosity at the beginning of a store—-translates to integrated
luminosity with a 33% duty factor
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v3h01i11v2, 150 GeV, Inj cog, npo, everyhalfbucket*(npﬁ‘AO‘l , A0B,"AT2) shown
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———————————Figure-35.—A sketch-of two bunches-crossing-at-an- IP-with f*of 35emy——————
bunch length of 37 cm, and half crossing angle per plane of 136 prad,

corresponding to about 4g separation at the first parasitic crossing points.
The direction of motion-for the two-bunches-is-indicated-by-the-arrows-and

they are viewed from the angle where the separation a argest. This

drawing is to scale; however the horizomtal and vertical scalesarevery
different, causing the crossing angle to appear to be much larger than it is.

10, 20, and 30 contours are shown with the shaded areas indicating the
overlap-of these contours. ——————— - _—
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1lumi33.991101 Sun Feb 20 22:22:25 2000 3

Cond. 2 - 396 nsec, 36 bunches, IC<=5, 1.7e32
For no recycling
initial pbar intensities of 100.e9/bunch
about 22 hour stores
Peak luminosity is 1.70e32/(cm”2 s) => 5.0 interactions per crossing
Luminosity is saturated for the first 3.5 hours of the store.
For 60% Recycling Efficiency
initial pbar intensities of 135.e9/bunch
about 20 hour stores
Peak luminosity is 1.70e32/(cm”*2 s) => 5.0 interactions per crossing
Luminosity is saturated for the first 7.5 hours of the store.

For 80% Recycling Efficiency
initial pbar intensities of 135.e9/bunch
about 15 hour stores
Peak luminosity is 1.70e32/{cm"2 s} => 5.0 interactions per crossing
Luminosity is saturated for the first 7.5 hours of the store.

Cond. 8 - 132 nsec, 100 bunches, +-136 urad, IC<=4, 3.8e32

For no recycling
initial pbar intensities of 35.e9/bunch
about 21 hour stores
Peak luminosity is 1.43e32/(cm”~2 s8) => 1.5 interactions per crossing
Not doing any luminosity leveling here.

For 60% Recycling Efficiency

initial pbar intensities of 70.e9/bunch

Aaalna ANLellsSlLies

about 29 hour stores
Peak luminosity is 2.85e32/(cm™2 s) => 3.0 interactions per crossing
Not doing any luminosity leveling here.

For 80% Recycling Efficiency
initial pbar intensities of 70.e9/bunch
about 21 hour stores
Peak luminosity is 2.85e3

Not doing anvy luminosity 1
NG Qelng any iuminesity 2

=> 3.0 interactions per crossing
e

For a real stack rate of 20.el0/hr
Cond. 2 Cond. 8 (c8-c2)/c2
aver lum aver lum
1/ (pb-hrs) 1/ (pb-hrs)

No recycling, 0.3 0.266 -32%
60% Recycling Eff 0.487 0.454 -7%
80% Recycling Eff 0.525 0.514 -2%

If we throw away (do NOT recycle) pbars at the end of stores, we
take a big hit in integrated luminosity with 7100 bunches.

Even with not very efficient recycling of pbars, the hit in integrated
luminosity is not too bad, less than 10%, with “100 bunches.

we are lumir
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